1.. Introduction {#S0001}
================

The long-lasting negative effects of chronic interpersonal trauma exposure on adult mental health outcomes, like posttraumatic stress disorder (PTSD), are well documented (Bailey, Moran, & Pederson, [2007](#CIT0003); Boney-McCoy & Finkelhor, [1995](#CIT0008); Kendall-Tackett, Williams, & Finkelhor, [1993](#CIT0022)). PTSD is characterized by four main clusters of symptoms: re-experiencing symptoms, avoidance behaviours, negative cognitions and mood (including emotional numbing/anhedonia symptoms), and hypervigilance (APA, [2013](#CIT0001)). Thus the variability in symptom presentation and resulting functional impairment across individuals with PTSD is high. It has become increasingly important to delineate broader mechanisms that may be permanently altered as a result of trauma exposure, as clarifying these mechanisms will broaden our understanding of the pathways through which trauma may increase risk for PTSD. One important factor to consider is maladaptive attentional patterns (Fani, Bradley-Davino, Ressler, & McClure-Tone, [2011](#CIT0015); Pine et al., [2005](#CIT0034)).10.1080/20008198.2019.1568133-F0001Figure 1.Example of emotional images from dot probe with visual gaze pattern, as captured by eye tracking device, superimposed.

Evidence suggests that trauma-exposed adults with PTSD demonstrate biases in attention (Bryant & Harvey, [1997](#CIT0009); Vasterling & Brailey, [2005](#CIT0042)). These biased attention patterns may be a result of maladaptive emotional processing that develops following trauma exposure. More precisely, some individuals develop maladaptive conditioned fear expressions (i.e. fear load) that reflect impairment in the extinction of fear (often measured with fear-potentiated startle methodologies, see review by Norrholm and Jovanovic, [2018](#CIT0031)) and may lead them to perceive benign stimuli (e.g. visual cues that vaguely resemble the original trauma stimulus) as threatening (Fani, Tone, et al., [2012](#CIT0017); Foa & Kozak, [1986](#CIT0019); Norrholm et al., [2015](#CIT0030); Zalta, [2015](#CIT0043)). This altered fear load may lead them to respond with hypervigilance to their surroundings and help to initiate or maintain other symptoms of PTSD, including intrusive memories and avoidance behaviours (Ehlers & Clark, [2000](#CIT0013)). The interplay between trauma exposure, PTSD symptoms, and attention bias patterns may help to further illuminate the ways in which attention bias may initiate or maintain PTSD and could aid in efforts to identify valuable treatment targets.

Across PTSD studies of attention bias using behavioural tasks, the results are mixed. The majority of studies examining PTSD and biased attention support attention bias towards threat in adults (Bar-Haim et al., [2007](#CIT0005); Bryant & Harvey, [1997](#CIT0009); Dalgleish et al., [2003](#CIT0012); Elsesser, Sartory, & Tackenberg, [2005](#CIT0014); Fani, Tone, et al., [2012](#CIT0017); Latack, Moyer, Simon, & Davila, [2017](#CIT0026)) and children/adolescents (Dalgleish, Moradi, Taghavi, Neshat-Doost, & Yule, [2001](#CIT0011)). However, there is some evidence that avoidance of threat during attention bias tasks may also relate to PTSD (Sipos, Bar‐Haim, Abend, Adler, & Bliese, [2014](#CIT0038)) or PTSD symptoms (Bar-Haim et al., [2010](#CIT0004)) in adults.

Compared to behavioural methods, which rely on motor response to characterize attention patterns, eye tracking offers a more direct way to examine attention bias, permitting examination of both attentional facilitation and sustained attention patterns. Studies in civilian and veteran samples have found evidence that PTSD (or higher levels of PTSD symptoms) is associated with initial and sustained attention for threatening cues (Armstrong, Bilsky, Zhao, & Olatunji, [2013](#CIT0002); Kimble, Fleming, Bandy, Kim, & Zambetti, [2010](#CIT0024); Thomas, Goegan, Newman, Arndt, & Sears, [2013](#CIT0041)). A recent meta-analysis including 11 eye tracking studies of PTSD found support for sustained attention to threat among individuals with PTSD compared to those without PTSD (Lazarov et al., [2018](#CIT0027)).

Despite growing evidence to support sustained attention to threat in PTSD, it remains unclear how attention bias to threat is related to the specific symptom clusters of PTSD. Additionally, to our knowledge there is one population at particularly high risk for chronic trauma exposure and PTSD that is vastly underrepresented in this literature: minority individuals living in low income, inner-city environments, who show PTSD rates of 46% (Gillespie et al., [2009](#CIT0020)). The high rates of trauma exposure and PTSD in this population make it particularly necessary to examine cognitive mechanisms of risk and resilience for trauma-related psychopathology. Additionally, because females are at greater risk for the development of PTSD (Kessler, Sonnega, Bromet, Hughes, & Nelson, [1995](#CIT0023); Olff et al., [2007](#CIT0033)), we felt it was particularly important to examine attentional bias patterns among women in this population.

The goal of present investigation was to extend attention bias research to African American women living in an urban setting, with a focus on clarifying how PTSD symptoms differentially relate to initial and sustained attention bias using an eye tracking technology approach. In this study, we used an eye tracking paradigm to measure gaze bias to emotional face stimuli (happy, angry, and neutral expressions of Caucasian and African American males and females). We investigated (1) initial visual fixation to emotional stimuli within the first 1000 ms of the trial to identify initial hypervigilance or avoidance of emotional stimuli and (2) dwell duration to emotional stimuli, which enabled us to assess patterns of sustained vigilance or avoidance over the full 5000 ms of the trial. We examined attention bias toward angry versus neutral face patterns across PTSD diagnosis as well as differential associations with PTSD symptom clusters (re-experiencing, avoidance, numbing/anhedonia,[^1^](#EN0001) and hypervigilance). Based on prior research (see Lazarov et al., [2018](#CIT0027)), we hypothesized that women with PTSD would show greater sustained attention to threat compared with women without PTSD. No a priori hypotheses were made regarding PTSD symptom clusters since all previous studies examined overall symptoms.

2.. Methods {#S0002}
===========

2.1.. Procedure {#S0002-S2001}
---------------

Participants were drawn from an ongoing study of risk factors for the development of PTSD in a low socioeconomic status, primarily African American, urban population. Participants were recruited from waiting rooms in the gynaecology and primary care medical (non-psychiatric) clinics at Grady Memorial Hospital, a publicly funded hospital in Atlanta, Georgia. We did not narrow our recruitment to specific selection criteria; people in the waiting rooms were approached at random and informed about the study. To be eligible for participation, subjects had to be at least 18 years old, not actively psychotic, and able to give informed consent. If willing to participate, individuals signed the informed consent approved by the Emory Institutional Review Board and the Research Oversight Committee of Grady Memorial Hospital, and an initial interview was administered with questionnaires regarding trauma history and psychological variables was conducted. Trained research assistants administered this interview (approximately 45--75 minutes depending on trauma history) in the waiting rooms of Grady Memorial Hospital. All participants were compensated for their time. Participants were scheduled for further participation if they were eligible for other ongoing studies being conducted at the time in the Grady Trauma Project (GTP) laboratory. A subset of participants completed the behavioural task with eye tracking methods during follow-up visits at the GTP laboratory located on Grady Hospital campus. Participants included in the present study were recruited for the behavioural task when they came to complete a clinical interview to assess PTSD and other psychiatric symptoms as part of other ongoing research in the laboratory. Only individuals with complete data from the PTSD clinical interview and eye tracking task were included in the present analyses. The task took approximately 15 minutes. No prior studies from this larger project have analysed any eye tracking data presented in the current study.

2.2.. Participants {#S0002-S2002}
------------------

The sample consisted of 70 females, age 20--59 (mean = 40.10, *SD* = 10.35). The subjects were primarily African American (95.7%) or mixed race (4.3%). The majority of participants were unemployed (68.6%) and 79.4% had a household monthly income of US\$1999 or less. Education level of participants was as follows: 17.1% had less than a 12^th^ grade education, 32.9% completed high school, 22.9% completed at least some college or technical school, and 21.4% graduated from college or technical school. All participants in the study met criteria for at least one DSM-IV-TR criterion A traumatic event. The average number of lifetime trauma types experienced by participants across the whole sample was greater than six, demonstrating the magnitude of trauma exposure in this population

2.3.. Measures {#S0002-S2003}
--------------

The *Traumatic Events Inventory* (TEI) is a 14-item measure of lifetime history of traumatic events and details frequency and type of trauma(s) experienced; consistent with prior research (Gillespie et al., [2009](#CIT0020)), total level of trauma exposure was measured by a sum score reflecting the total number of different types of trauma (e.g. car accident, sexual assault, and natural disaster) to which a participant had been exposed in their lifetime. For this study, the TEI was used to measure overall trauma load for events witnessed or experienced (i.e. TEI total score). See [Table 1](#T0001) for a list of percentages of types of traumas witnessed or experienced by participants.10.1080/20008198.2019.1568133-T0001Table 1.Descriptive details for variables of interest. Mean (*SD*); rangeTEI Total Score6.07 (3.34); 1--16CAPS Re-experiencing4.26 (4.38); 0--17CAPS Avoidance2.88 (2.12); 0--8CAPS Anhedonia/Numbing2.82 (2.63); 0--10CAPS Hyperarousal6.89 (4.07); 0--16Happy initial fixation difference score (ms)−0.01 (0.20); −1.06--0.57Angry initial fixation difference score (ms)0.05 (0.29); −0.58--1.33Happy dwell duration difference score (ms)0.05 (0.22); −0.88--0.58Angry dwell duration difference score (ms)0.05 (0.17) −0.35--0.55 **% (*N*)**PTSD Diagnosis (CAPS)47.1 (33)**Trauma Type% Exposed**Natural Disaster32.9Experienced Serious Accident or Injury58.6Experienced Sudden Life-threatening Illness27.5Witnessed Close Friend/Family Member Murdered15.7Attacked with a Weapon by Significant Other27.1Attacked without a Weapon by Significant Other54.3Attacked with a Weapon by Others (not romantic partner)28.6Attacked without a Weapon by Others (not romantic partner)34.3Witnessed Family Member Attacked with a Weapon28.6Witnessed Non-family Member Attacked with a Weapon37.1Witnessed Family Member Attacked without a Weapon45.7Witnessed Non-family Member Attacked without a Weapon35.7Witnessed Violence between Caregivers42.9Experienced Physical Abuse25.7Experienced Emotional Abuse37.7Experienced Sexual Abuse prior to age 1332.9Experienced Sexual Abuse (age 13--17; with physical force)25.7Experienced Sexual Assault (age 18+; with physical force)24.6[^1]

### 2.3.1.. Clinician-administered PTSD scale (CAPS) {#S0002-S2003-S3001}

The CAPS is an interviewer-administered psychometrically validated diagnostic instrument measuring current PTSD (Blake et al., [1990](#CIT0007)). Interrater reliability (IRR) within this sample has been examined previously and showed good IRR for current diagnosis of PTSD (*k = *0.83; Powers et al., [2017](#CIT0036)). The CAPS was used to determine presence/absence of a PTSD diagnosis based on DSM criteria, as well as yielded continuous scores of symptom severity across the PTSD symptom clusters. Both CAPS for DSM-IV (CAPS-IV) and DSM-5 (CAPS-5) were used in the present study due to switching when CAPS-5 was released; 7% (*n =* 5) received the CAPS for DSM-IV. Based on evidence of the importance of separating avoidance and numbing symptoms (Kashdan, Elhai, & Frueh, [2006](#CIT0021)) and in order to be able to combine continuous data across CAPS-IV and CAPS-5, we constructed the following clusters: re-experiencing (five symptoms), avoidance (two symptoms), numbing/anhedonia (three symptoms), and hyperarousal (five symptoms).[^2^](#EN0002) In the overall sample, 47% (*n =* 33) met criteria for PTSD.

### 2.3.2.. Measure of attention bias using eye tracking {#S0002-S2003-S3002}

The emotional stimuli task was a modified dot probe task (Mogg & Bradley, [1999](#CIT0029)) which included 80 trials where a pair of face photographs (both of the same actor) was presented for 5000 ms.[^3^](#EN0003) The task stimuli included photographs of African American and Caucasian men and women. After the offset of the face pair, an asterisk was presented in the location that one of the faces had occupied. To help maintain continued participant engagement, participants were asked to determine as quickly as possible, with a forced-choice button press response, whether the asterisk appeared on the left- or right-hand side of the screen. Face pairs included either one face displaying an emotional expression (either threatening or happy) and the other a neutral expression or two neutral faces. The task consisted of 80 trials (32 positive-neutral face pairs, 32 neutral-threat face pairs, and 16 neutral-neutral face pairs) presented in random order. The probe appeared on the left or right side of the screen an equal number of times. During half of the neutral-neutral trials, the probe appeared on the left; during the other half, it appeared on the right.[^4^](#EN0004)

#### 2.3.2.1.. Eye tracking {#S0002-S2003-S3002-S4001}

All participants placed their head on a chin rest, directly in front of the computer monitor. Pictures were displayed on the screen in front of them. All pictures were black and white. The eye tracking procedure began with a calibration/validation sequence during which participants had to follow a dot presented randomly at nine different locations on the screen with their eyes. The accuracy of the calibration was checked between each trial and the participant was recalibrated if the system noted an error. Once the calibration was completed, the emotional stimuli task began. Line of visual gaze was assessed using a remote optics eye tracking system Model R6 from Applied Science Laboratories (Bedford, MA). Direction of gaze, measured with x and y coordinates, was sampled every 16.7 ms (60 Hz), producing 299 gaze location measurements for each 5000 ms trial. Eye movements that were stable for more than 100 ms within 1° of visual angle were classified as a fixation. An individual dwell was defined as the time during which a contiguous series of 1 or more fixations remains within an Area of Interest (AOI), regardless of how many individual fixations this action comprises. Average initial fixation toward angry versus neutral faces (difference score) within the first 1000 ms of each trial was used as the measure of initial fixation in the present study. Average dwell duration over full 5000 ms of each trial was used as the measures of sustained gaze bias in the present study. Difference scores were calculated for emotional face (happy or angry) compared to neutral face in terms of average dwell duration for each face type per trial (see [Table 1](#T0001) for descriptive statistics). See [Figure 1](#F0001) for an illustration of how visual gaze is tracked.

2.4.. Data analysis {#S0002-S2004}
-------------------

All statistical analyses were conducted using SPSS Version 24.0 (Armonk, NY: IBM Corp.), with alpha level of 0.05. Descriptive statistics for all variables of interest are presented in [Table 1](#T0001). Analysis of variance (ANOVA) tests were run to examine the association between PTSD diagnosis and (1) initial fixation toward angry faces and (2) dwell duration toward angry faces. Additionally, bivariate correlations between PTSD symptom clusters and attention bias were run to determine what variables may be included in a follow-up regression analyses; *p \< *.05 was used in order to determine inclusion of variables for follow-up analyses.[^5^](#EN0005) Then, based on correlational results, hierarchical linear regression models were conducted to assess the unique variance of attentional bias variables that PTSD symptoms accounted for above and beyond trauma exposure.

3.. Results {#S0003}
===========

3.1.. PTSD diagnosis {#S0003-S2001}
--------------------

ANOVA results showed that women with PTSD showed significantly greater dwell duration to angry faces than women without PTSD (*F *= 5.164, *p *= .026); mean differences across PTSD diagnosis were not significantly different for initial fixation to angry faces (*F *= 0.41, *p *= .53). See [Table 2](#T0002) for mean differences across groups for both measures of attention bias. Mean differences across groups for initial fixation and dwell duration difference scores to happy versus neutral emotional stimuli are included in Supplemental Table 2.10.1080/20008198.2019.1568133-T0002Table 2.Mean differences across initial fixation and dwell duration toward angry faces and PTSD diagnosis based on Analysis of Variance results. PTSD-\
*n =* 37PTSD+\
*n =* 33 Mean (*SD*)Mean (*SD*)Angry initial fixation difference score (ms)0.03 (0.24)0.07 (0.34)Angry dwell difference score (ms)0.01 (0.16)0.10 (0.16)\*[^2]

3.2.. Correlation and regression results with PTSD symptom clusters {#S0003-S2002}
-------------------------------------------------------------------

Bivariate correlation analyses showed significant positive correlations between mean initial fixation toward angry faces and avoidance symptoms (*r =* 0.29, *p = *.016), as well as mean dwell duration toward angry faces and re-experiencing symptoms (*r* = 0.24, *p *= .043). No other symptom clusters were significantly associated with mean initial fixation or mean dwell duration toward angry faces (see [Table 3](#T0003)). As shown in [Table 4](#T0004), hierarchical linear regression models showed that PTSD avoidance symptoms significantly predicted average initial fixation to angry faces above and beyond overall trauma exposure (*R*^2^*∆* = 0.08, *p = *.019). PTSD re-experiencing symptoms also significantly predicted average dwell duration for angry faces, above and beyond overall trauma exposure (*R*^2^*∆* = 0.06, *p = *.044). Total trauma load was not significantly associated with dwell duration toward angry faces in the first step of either model (see [Table 4](#T0004)).10.1080/20008198.2019.1568133-T0003Table 3.Bivariate correlations between trauma load and current PTSD symptom clusters with difference scores for mean initial fixation and dwell duration of viewing angry faces compared to neutral faces. Angry Initial Fixation DiffAngry Dwell DiffTEI Total Score0.040.04CAPS Re-experiencing0.230.24\*CAPS Avoidance0.29\*0.23CAPS Anhedonia/Numbing0.130.05CAPS Hyperarousal0.220.12[^3]10.1080/20008198.2019.1568133-T0004Table 4.Hierarchical linear regression predicting mean initial fixation and dwell duration difference scores for angry faces by trauma load and PTSD symptoms.Predicting Attention Bias toward Angry Faces vs Neutral Faces*Stand βTRR*^2^~change~*F*~change~*p*~change~Initial Fixation Difference Score      Step 1  0.070.0040.290.59TEI Total Score0.070.54    Step 2  0.290.085.830.019\*TEI Total Score−0.03−0.23    CAPS Avoidance0.302.42\*    Dwell Duration Difference Score      Step 1  0.040.0020.130.71TEI Total Score0.292.49\*    Step 2  0.250.064.200.043\*TEI Total Score−0.05−0.37    CAPS Re-experiencing0.262.05\*    [^4]

4.. Discussion {#S0004}
==============

In the present study, we used eye tracking methods to examine associations among trauma exposure, PTSD symptoms, and indices of attention bias, namely, initial fixation and overall dwell duration to angry versus neutral emotional stimuli. In line with our hypothesis and previous research, we found that PTSD diagnosis was associated with greater sustained attention to threatening emotional stimuli among women in our study. We did not find a mean difference by PTSD diagnosis for average initial fixation to angry versus neutral emotional stimuli. When associations were examined based on individual symptom clusters of PTSD, we found differential associations based on attention bias indices: PTSD avoidance symptom severity was associated with greater initial fixation to angry expressions than neutral expressions and re-experiencing symptom severity was associated with longer dwell duration to angry expressions than neutral expressions.

Previous studies have shown a fairly consistent pattern of sustained attention to threatening stimuli in individuals with PTSD (see Lazarov et al., [2018](#CIT0027), for a meta-analytic review); this includes our own research indicating attention biases toward threat-related stimuli (angry faces; Fani, Tone, et al., [2012](#CIT0017)). In this sample of chronically traumatized African American women utilizing services in an urban hospital, we found further support for that pattern, observing significantly greater dwell duration toward angry emotional stimuli compared to neutral stimuli. However, it has previously been unclear whether certain symptom clusters may be particularly related to sustained attention bias. In this study, PTSD re-experiencing symptom cluster severity was related to an overall attention bias toward negative emotional stimuli, such that over the full course of the five second trial, individuals with higher re-experiencing symptoms were spending more time looking at angry faces regardless of how many times they may have fixated on either angry or neutral faces. Interestingly, higher levels of PTSD avoidance symptoms were associated with greater average initial fixation to angry emotional stimuli versus neutral emotional stimuli.

These findings were somewhat surprising considering the expected role of hypervigilance in maintaining attention toward threat and its relation to heightened activation of the amygdala to emotional stimuli (Stevens et al., [2013](#CIT0039)). However, previous research by our lab in this population has shown evidence that attention bias toward threat is related to exaggerated fear expression (Fani, Jovanovic, et al., [2012](#CIT0016)) and, in turn, re-experiencing PTSD symptoms in particular are associated with exaggerated fear response (Norrholm et al., [2015](#CIT0030), [2011](#CIT0032)). Additionally, re-experiencing symptoms are associated with hippocampal function in traumatized women and appear to play a role in memory encoding activation in the hippocampus and amygdala (Stevens et al., [2018](#CIT0040)), and therefore may be critical in maintaining attention to threat. Re-experiencing symptoms (in addition to hyperarousal symptoms) may also represent particular difficulty with emotional undermodulation, or failure of prefrontal inhibition of limbic regions in the face of trauma reminders (or negative emotional cues) (Lanius et al., [2010](#CIT0025)). Importantly, research by Fani, Jovanovic, et al. ([2012](#CIT0016)) in African American women with high trauma exposure showed that women with PTSD showed increased activation of the dorsolateral prefrontal cortex (dlPFC) in relation to threat cues, suggesting potential efforts by these women to overcompensate for emotional disruption caused by threatening facial expressions and disturbing trauma memories that might be evoked by the emotional stimuli. It is possible that the greater severity of intrusive symptoms might feed the vigilant attention bias patterns that we observed. It is also possible that difficulty disengaging with threatening stimuli feeds additional re-experiencing symptoms (or even greater awareness of their presence). Cross-sectional data makes it impossible for us to determine the direction of the relationship in the observed patterns.

The relationship between avoidance and initial attention toward threatening stimuli was unexpected for two reasons. First, intuitively it seems plausible that avoidance behaviours might carry over into attentional patterns and that other symptoms may drive the attention bias effect. Second, some previous research has found evidence of attention bias away from threatening stimuli among individuals with PTSD (Sipos et al., [2014](#CIT0038)). It is possible that an inability to disengage *initial* attention from threatening stimuli leads to heightened emotional response and facilitates avoidance behaviours, making it difficult for these individuals to engage with the world around them. This behavioural avoidance, in turn, could influence their ability to work, to engage socially, and to maintain positive relationships (Pineles et al., [2007](#CIT0035)). Distress associated with this attention bias toward threat and trauma reminders may contribute to the long-term development of the full range of avoidance behaviours seen in PTSD, such as thought suppression, substance use, and avoidance of trauma cues in the environment. Specifically, people may engage in such behaviours in an effort to reduce this bias-linked distress, and those avoidance behaviours may then contribute to the maintenance of the disorder limiting normative habituation to trauma reminders (Feeny, Zoellner, Fitzgibbons, & Foa, [2000](#CIT0018); Shipherd and Beck, [2005](#CIT0037)). Alternatively, recent evidence suggests that patterns of attentional avoidance of threat prior to trauma exposure may lead to greater risk for PTSD (Beevers et al., [2011](#CIT0006)). It is thus possible that pre-trauma attentional avoidance fuels avoidance behaviour which then leads to changes in an individual's attention bias patterns (increased hypervigilance) with the development of PTSD. Because our data are cross-sectional, it is unclear whether the attention bias or the avoidance behaviour came first. However, it would be useful to assess for changes in attention bias during the course of trauma-focused treatment to see if reductions in attention bias toward threat improve functional outcomes such as social engagement and relationship satisfaction or vice versa.

Several study limitations must be noted, some of which are relevant to our population. First, as mentioned above, given the cross-sectional nature of this study and the use of retrospective reports, we cannot make assertions about causality or time of onset for PTSD symptoms and attention bias. Prospective, longitudinal studies are required to examine the specific roles that trauma and PTSD symptoms may play in the development of attentional difficulties. Our sample size was also relatively small to detect significant effects across symptoms and replication of these findings in a larger sample is warranted. We did not adjust for multiple testing in our analyses and therefore it is possible that some of our findings are spurious. Additionally, because our measure of dwell duration (overall 5000 ms of trial) included data used for our other attention bias measure (initial fixation in first 1000 ms), these measures of attention bias are not fully orthogonal; however, a dwell reflects the overall time spent on an AOI (as long as at least one fixation occurs) regardless of how many different fixations, while the initial fixation measure reflects the average number of fixations on the AOI within the first second of the trial; thus we feel that the measures are providing us with distinct information. Fearful faces were not included in the stimulus set of this task and would be beneficial to include in future studies to evaluate attention bias responses to potential indirect threats as well as direct threats. Due to the specificity of our sample, it is possible that the findings observed here may be most generalizable to populations with similarly high rates of trauma and comparable demographic characteristics. Finally, it is also critical to acknowledge that this was an all-female sample and therefore it is possible that different outcomes would be observed in men. In fact, there is some evidence that men and women recognize and process emotional stimuli differently (Collignon et al., [2010](#CIT0010); McRae, Ochsner, Mauss, Gabrieli, & Gross, [2008](#CIT0028)); however, little remains known about the nature of sex differences in attention bias patterns for individuals with PTSD.

Overall, we found evidence that women with PTSD showed greater sustained attention to threatening (angry faces) emotional stimuli compared with women without PTSD, suggesting a hypervigilance toward threatening stimuli. Importantly, we examined differences across symptom clusters and found differential associations suggesting that certain symptoms may be driving the association found between PTSD and attention bias indices, namely avoidance symptoms for initial fixation and re-experiencing symptoms for dwell duration toward angry faces. Abnormal patterns of attention to emotional face cues, regardless of type and direction of bias, may be a biological marker of risk for trauma-related sequelae. These data indicate the need for continued research using both behavioural and physiological methods on the role of attentional biases in PTSD, as such work may lead to a better understanding of the treatment implications of attention bias in relation to certain PTSD symptom clusters.

Some of the subjects in this study were administered DSM-IV PTSD measures prior to the release of DSM-5 materials and updated criteria and therefore negative cognitions (PTSD symptoms added in DSM-5) were not included in analyses of PTSD symptom clusters.

CAPS-IV frequency and intensity scores were combined and divided by 2 to match the new single severity score for CAPS-5.

5000 ms was chosen based on prior eye tracking studies conducted with similar stimuli and behavioural tasks.

Reaction time data with ≥ 75% accuracy was available for 77% of participants (*n =* 54), with descriptive details included in Supplemental [Table 1](#T0001). Eye tracking outcome variables did not differ significantly between participants with and without reaction time data (*p* \> .05). Reasons for missing or inaccurate reaction time data included overwritten data due to participants with duplicate SIDs completing the task (i.e. the woman's child returned and participated in eye tracking with same SID which resulted in overriding of reaction time data; *n =* 5) and participants mistakenly using the number key pad to respond instead of the numbers at the top of the keyboard which resulted in no recorded reaction time data but did not affect eye tracking data (*n =* 11).

Correlations between age and attention bias outcome variable was also assessed but were not significant and therefore age was not included in remaining analysis.
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[^1]: *N =* 70; TEI = Traumatic Events Inventory; CAPS = Clinical Administered PTSD Scale

[^2]: \*Reflects mean differences significant at *p *\< .05 in between-group analysis

[^3]: *N =* 70; \**p* \< .05; TEI = Traumatic Events Inventory; CAPS = Clinician Administered PTSD Scale

[^4]: *N =* 70; \**p \< *.05; TEI = Traumatic Events Inventory; CAPS = Clinician Administered PTSD Scale
